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(57) Abstract: A pneumatic power nut runner with a rotation motor which is connected to a drive 
train including a torque responsive release clutch (10) and a disengageable torque non-responsive 
clutch (11), a pressure air inlet valve (12), and an activation mechanism (49, 50) for automatic 
power shut-off at the attainment of a desired maximum torque level. The activation mechanism 
(49, 50) comprises a transversely displaceable latch element (49) provided with a blind bore (54) 
for permitting closure of the inlet valve (12) and a depression (55) for allowing engagement of 
the toique non-responsive clutch (11), wherein a transverse displacement of the latch element 
(49) at the attainment of the desired torque level results in a freeing of the inlet valve (12) for 
displacement toward closed position and a forcing of the torque non-responsive clutch (11) out 
of engagement. 
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The invention relates to a type of power nut runner having 
an automatic power shut-off feature and comprising a 
rotation motor connected to an output shaft via a drive 
train which includes a torque responsive release clutch and 
a disengageable torque non-responsive clutch, a pressure 
air inlet valve for controlling the pressure air supply to 
the motor, and a valve shifting mechanism including a 
transversely displaceable latch element supported on one of 
the release clutch halves and arranged to provide for a 
shifting of the inlet valve from an open position to a 
closed position at release of the release clutch. 

In a prior art nut runner of the above type, shown in US 
Patent No. 3.612.236, a transversely displaceable latch 
element supports the inlet valve in open position which 
means a positive locking against unintentional premature 
power shut-off. The inlet valve is shifted, however, to 
closed position by a spring force as well as by a pressure 
drop related force generated at part-closure of the valve. 
In this known nut runner the displaceable clutch half of 
the torque non- responsive clutch forms a part of the valve 
shifting mechanism and is arranged to move conjointly with 
the inlet valve, which means that the action of both the 
torque non -responsive clutch and the inlet valve are 
dependent on spring and pressure drop forces. This means 
that it is crucial for an accurate valve shut -off and 
clutch disconnection action that the tolerances of the 
clutch parts and the spring force are within very tight 
limits. This is a serious drawback of this nut runner, 
because it is difficult and expensive to ensure such 
accurate tolerances and spring force characteristics. 

Another previously known but slightly differently designed 
power nut runner suffers from a somewhat uncertain shut -off 
fxinction, because in this case the inlet valve is 
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maintained in its open position by spring force only, which 
means that the valve function is sensitive to external 
dynamic forces that might be exerted on the nut runner. An 
unintentional blow or impact on the nut runner during 
operation could be enough to move the inlet valve a certain 
distance in the closing direction against the spring force 
such that an increased pressure drop across the valve will 
take over and complete closing of the valve . This nut 
runner, though, do have a cam means for positively shifting 
the torque non- responsive clutch to disengaged position. 

The main object of the invention is provide an improved 
power nut runner of the initially described type, wherein 
all the drawbacks of the above mentioned prior art nut 
runners are overcome, namely the risk of unintentional 
premature power shut~off and disconnection of the torque 
non-responsive clutch. This is accomplished by providing a 
positive mechanical locking of the inlet valve before the 
release of the torque responsive release clutch, as well as 
a positive mechanical disengagement of the torque non- 
responsive clutch at the release of the release clutch. 

Another object of the invention is to provide a power nut 
runner of the above type having a simple and compact 
design. 

A preferred embodiment of the invention is below described 
in detail with reference to the accompanying drawing. 

On the drawings 

Fig. 1 shows schematically a cross section through a 
clutch and shut -off mechanism for a pneumatic power nut 
runner according to the invention and illustrates the pre- 
release/shut-off condition of the device. 
Fig. 2 shows the same cross section as in Fig. 1, but 
illustrates the clutch release and power shut -off point of 
the device. 
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Fig. 3 shows on a larger scale a part of the device as 
illustrated in Fig. 2. 

The clutch and power shut-off mechanism shown in the 
drawing figures is intended to form a part of a pneumatic 
power nut runner of a well known type having a rotation 
motor (not shown) connected to a drive train with a torque 
responsive release clutch 10 and a disengageable torque 
non-responsive clutch 11, and an automatic power shut-off 
device including a pressure air inlet valve 12 and an 
activating mechanism 13. The inlet valve 12 is intended to 
control the pressure air supply to the motor and comprises 
a seat 15, a valve element 16 and an activation rod 17. In 
a conventional way, the inlet valve 12 is located at the 
rear end of the motor, and the activation rod 17 extends 
axially through the motor for co-operation with the 
activation mechanism 13. A reset spring 18 is arranged to 
bias the activation rod 17 and the valve element 16 toward 
the open position of the inlet valve 12. In a conventional 
way the pressure air supply to the inlet valve is 
controlled by a manually operated throttle valve (not 
shown) . 

The torque responsive release clutch 11 comprises a driving 
half 20 with drive spindle 21, an axially displaceable 
thrust element 22, a spring 23 acting on the thrust element 
22, and an adjustable spring support 24. The clutch 11 also 
includes a driven half 25 with a sleeve shaped member 26 
formed with axially extending cam surfaces 27 for co- 
operation with a number of torque transferring balls 30. 
The balls 3 0 are urged into a camming engagement with the 
cam surfaces 27 by the thrust element 22 and the spring 23. 
At its forward end the sleeve shaped member 26 is radially 
supported relative to a stationary ring gear structure 32 
via a bearing 33. A ball spline 35 is arranged to 
rotationally lock the thrust element 22 to the drive 
spindle 21 . 
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The torque non- responsive clutch 11 is formed by axially 
directed straight teeth 37 on the sleeve member 26 and 
matching teeth 38 on an axially displaceable clutch spindle 
39. The latter is rotationally locked relative to a sun 
gear 40 of a planetary reduction gearing 42 including a 
ring gear 43 located on the ring gear structure 32. The 
rotational locking of the clutch spindle 39 is preferably 
obtained by a hexagonal coupling 45. A planetary wheel 
carrier 44 is connected to a further reduction gearing or 
directly to an output shaft. A spring 46 is arranged to 
bias the clutch spindle teeth 38 into engagement with the 
sleeve member teeth 37. 

Moreover, the driven clutch half 25 of the release clutch 
10 is formed with a transverse guide way 48 for 
displaceably guiding a latch element 49, and an activation 
ball 50 supported in an aperture in the sleeve member 26 is 
arranged to co-operate with the latch element 49. A spring 
52 urges the latch element 49 into engagement with the 
activation ball 50 . 

The latch element 49 is provided on its one side with a 
blind bore 54 and on its opposite side with a conical 
depression 55. The conical shape of the depression 55 
provides an inclined cam surface for accomplishing 
disengagement of the torque non- responsive clutch 11. The 
blind bore 54 and the depression 55 are not located co- 
axially relative to each other. 

In operation of the power nut runner, motive pressure air 
is supplied to the motor via the throttle valve and the 
inlet valve 12, and the inlet valve 12 is maintained in 
open position by the activation rod 17 which is endwise 
supported on the latch element 49. The motor is delivering 
torque to the drive spindle 21 which via the thrust element 
22, the balls 30 and the cam surfaces 27 is connected to 
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the driven clutch half 25. The torque is further 
transferred to the reduction gearing 42 via the clutch 
spindle 39 of torque non- responsive clutch 11- The clutch 
spindle 3 9 has a pointed rear end 56 which is received in 
the depression 55 such that the clutch spindle 39 occupies 
its rear engaged position, i.e. the spindle teeth 38 engage 
the sleeve member teeth 37. Torque is now transferred via 
the clutches 10 and 11 to the sun wheel 40 of the reduction 
gearing 42 and further to the output shaft of the nut 
runner via the planet wheel carrier 44 . 

As long as the transferred torque does not reach the 
desired maximum level the activation mechanism 13 will 
remain in its inactive position. See Fig. 1. However, when 
the predetermined maximum torque level is reached a 
relative rotational movement between the driving and driven 
clutch halves occurs, which means that the cam surfaces 27 
start urging the balls 30 and the thrust element 22 
rearwards against the action of the spring 23 . As the balls 
3 0 have reached the top crests of the cam surfaces 27 and 
the torque transfer between the clutch halves has ceased, 
the activation ball 50 engages the latch element 49 and 
displaces the latter in a radial direction. Thereby, the 
blind bore 54 comes into alignment with the activation rod 
17 permitting the latter to be displaced forwards by the 
pressure air force acting on the valve element 16 and 
penetrate into the blind bore 54. Now, the valve element 16 
seats on the valve seat 15 and stops further pressure air 
supply to the motor. 

The radial displacement of the latch element 49 also 
results in the pointed end 56 of the clutch spindle 21 
being cammed out of the depression 55 resulting in a 
forward displacement of the clutch spindle 21 against the 
action of spring 46. Thereat, the teeth 38 are retracted 
from their engagement with the teeth 37 on the sleeve 
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member 26 and the connection between the driven clutch half 
25 and the clutch spindle 21 is broken. See Figs. 2 and 3. 

Accordingly, the radial displacement of the latch element 
49 accomplishes both a closure of the inlet valve 12 and a 
disengagement of the torque non- responsive clutch 11, which 
means that not only the motor power is discontinued but the 
connection between the motor and the release clutch 10 on 
one hand and the output shaft is mechanically broken. This 
is of importance in order to ensure an instantaneous and 
complete cessation of torque transfer to the output shaft 
and to the threaded joint being tightened. 

By the above described device it is ensured that the inlet 
valve 12 cannot be unintentionally and prematurely closed 
due to external forces on the nut runner, and at the same 
time it is ensured that the torque non- responsive clutch 11 
is correctly and positively disengaged without any 
dependency on pressure air forces. 

As the pressure air supply to the motor has been shut off 
by the inlet valve 12 and the drive connection between the 
motor and the output shaft of the nut runner has been 
broken by the torque non -responsive clutch 11 the 
tightening operation is completed. Before the operator has 
closed the throttle valve, the air pressure still acting on 
the valve element 16 keeps the inlet valve 12 closed, and 
the activation rod 17 is kept in engagement with the blind 
bore 54 of the latch element 49. This means that the latch 
element 49 is locked in its displaced position, thereby 
maintaining the clutch spindle 3 9 in disengaged position. 

When the operator finally closes the throttle valve the 
pressure force acting on the inlet valve element 16 is 
discontinued and the spring 18 will force the activation 
rod 17 and the valve element 16 rearwardly to reopen the 
inlet valve 12. As a result of this, the activation rod 17 
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unlocks the latch element 49 for a reset movement, wherein 
the depression 55 comes into alignment with the pointed end 
56 of the clutch spindle 39. Now, the pointed end 56 is 
able to re-enter the depression 55, and the clutch spindle 
39 is displaced rearwards to allow the clutch teeth 38 re- 
engage the teeth 37 on the sleeve member 26. The nut runner 
is now reset for another operation cycle. 
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1. Pneumatic power nut runner comprising a rotation 

motor, a pressure air inlet valve (12) for controlling the 
pressure air supply to the motor, a drive train connecting 
the motor to an output shaft and including a torque 
responsive release clutch (10) as well as a disengageable 
torque non- responsive clutch (11) , said release clutch (10) 
comprises a driving clutch half (20) and a driven clutch 
half (25) , and the torque non-responsible clutch (10) 
comprises an axially immovable clutch half (26) and an 
axially displaceable clutch half (39) , an inlet valve (12) 
shifting mechanism (13) including a latch element (49) 
which is movably supported on either one of said driving 
and driven release clutch halves (20,25) for displacement 
in a direction transverse to the rotation axis of the 
clutch (10) upon relative release movement between said 
driving and the driven release clutch halves (20,25) and 
which forms a support for maintaining the inlet valve (12) 
in an open position before release of the release clutch 
(10) and for freeing the inlet valve (12) for movement 
toward a closed position at release of the release clutch 
(10) , 

characterized in that 

a first cam means (50) is arranged between either one of 
said driving and driven release clutch halves (20,25) and 
the latch element (49) for accomplishing said transverse 
displacement of the latch element (49) , and 
a second cam means (55,56) is arranged between the latch 
element (4 9) and the axially displaceable clutch half (3 9) 
of the torque non- responsive clutch (11) for accomplishing 
disengagement of the torque non -responsive clutch (11) at 
release of the release clutch (10) and a consequent 
transverse displacement of the latch element (49) . 

2. Power nut runner according to claim 1, wherein 

said second cam means (55,56) comprises an inclined surface 
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(55) on the latch element (4 9) and a contact portion (56) 
on said axially displaceable clutch half (3 9) of the torque 
non-responsive clutch (11) . 

3. Power nut runner according to claim 1 or 2, 
wherein a spring (46) is arranged to exert a bias force on 
said axially displaceable clutch "^half (39) of the torque 
non-responsive clutch (11) in a direction towards the latch 
element (49) , whereby both of said first cam means (50) and 
said second cam means (55,56) are maintained in co- 
operative engagement . 

4. Power nut runner according to anyone of claims 1- 
3, wherein the driven clutch half (25) of the torque 
responsive release clutch (10) is formed integral with said 
axially immovable clutch half (26) of the torque non- 
responsive clutch (11) • 
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AMENDED CLAIMS 
[received by the international Bureau on 01 July 2003 (01.07.03); 
original claims 1-4 amended (2 pages)] 



Claims . 



1. 



Pneumatic power nut runner comprising a 



rotation motor, a drive train connecting the motor to 
an output shaft and including a torque responsive 
release clutch (10) as well as a disengageable torque 
non-responsive clutch (11), said release clutch (10) 
comprises a driving clutch half (20) and a driven 
clutch half (25) , and the torque non-responsible clutch 
(10) comprises an axially immovable clutch half (26) 
and an axially displaceable clutch half (39), an 
activating mechanism (13) including a latch element 
(4 9) which is movably supported on either one of said 
driving and driven release clutch halves (20,25) for 
displacement in a direction transverse to the rotation 
axis of the clutch (10) upon relative release movement 
between said driving and the driven release clutch 
halves (20,25), and a first cam means (50) is arranged 
between either one of said driving and driven release 
clutch' halves (20,25) and the latch element (49) for 
accomplishing said transverse displacement of the latch 
element (49) , 

characterized in that 

a second cam means (55,56) is arranged between the 
latch element (49) and the axially displaceable clutch 
half (39) of the torque non-responsive clutch (11) for 
accomplishing disengagement of the torque non- 
responsive clutch (11) at release of the release clutch 
(10) and a consequent transverse displacement of the 
latch element (4 9) . 

2. Power nut runner according to claim 1, 

wherein said second cam means (55,56) comprises an 
inclined surface (55) on the latch element (49) and a 

AMENDED SHEET (ARTICLE 19) 
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contact portion (56) on said axially displaceable 
clutch half (39) of the torque non-responsive clutch 
(11) . 



wherein a spring (46) is arranged to exert a bias force 
on said axially displaceable clutch half (39) of the 
torque non-responsive clutch (11) in a direction 
towards the latch element (49), whereby both of said 
first cam means (50) and said second cam means (55,56) 
are maintained in co-operative engagement. 

4 , Power nut runner according to anyone of 

claims 1-3, wherein the driven clutch half (25) of the 
torque responsive release clutch (10) is formed 
integral with said axially immovable clutch half (26) 
of the torque non-responsive clutch (11) . 



3. 



Power nut runner according to claim 1 or 2, 



AMENDED SHEET (ARTICLE 19) 
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